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This application is a continuation-in-part (CIP) of U.S. Application 
Serial No. 09/585,388, filed June 2, 2000 (attorney docket 3691-61), the 
disclosure of which is hereby incorporated herein by reference. 

METHOD AND APPARATUS FOR MANUFACTURING PATTERNED 
GLASS PRODUCTS WHICH SIMULATE ANTIQUE GLASS 

[0001] This invention relates to a method and apparatus for 

manufacturing patterned glass products. In particular, this invention relates to 
a method and apparatus for manufacturing patterned glass products having an 
appearance similar to or simulating the appearance of glue chipped glass or 
antique glass. 

BACKGROUND OF THE INVENTION 

[0002] Glue chipped glass is known in the art. For example, see U.S. 

Patent No. 4,427,729, the disclosure of which is hereby incorporated herein by 
reference. 

1 0003] Conventionally, glue chipped glass is manufactured as follows. 

The manufacturer typically does not have glass making capability and thus 
begins with an annealed sheet of glass. The manufacturer then lightly roughens 
a surface of the glass sheet (e.g., via sand blasting). After the surface has been 
roughened, a solution of glue is applied on the roughened surface of the glass 
lo a prescribed thickness (e.g., via spraying). Typically, the glue may consist 
of a common animal protein gelatin which may be purchased in dry powder 
form and mixed into solution form prior to application. Optionally, the glue 
may be preheated depending upon the effect desired, as heat and moisture both 
contribute to the appearance to the final product. 

[0004] After the glue has been applied to the roughened surface, the glue 

is oven dried (i.e., heat dried). Optionally, following oven drying, the glue 



coated glass may be permitted to air dry. As the glass dries, it begins to form 
crystals which peel or "chip" away from the glass surface. Chipping is allowed 
to continue for a prescribed period of time, after which any remaining chips are 
simply brushed from the surface. The end result is a cut or chipped glass 
pattern as shown in Figure 1 , which resembles somewhat that of a fossil pattern 
(i.e., glue-chipped glass). The resulting product is esthetically attractive and 
has numerous applications in interior decorating, and the like. 

[0005] Unfortunately, in the glue chipped glass manufacturing process 

described above the pattern of crystal growth cannot be controlled. To the 
contrary, the pattern is essentially random. Thus, the aforesaid process cannot 
be utilized to produce large quantities of glue chipped glass products in 
accurately duplicated patterns. 

[0006] U.S. Patent No. 4,427,729 discloses a method and apparatus for 

manufacturing glue chipped glass, as shown in Figure 2. Referring to Figure 2, 
the apparatus of the 729 patent includes a pair of rollers 1 and 3, defining nip 5 
therebetween. Glue is fed through manifold 7 and exits the manifold at a 
desired thickness 9. Rollers 1 and 3 cause the glue 1 1 to be deposited on the 
roughened surface of glass 13. Conveyor 15 conveys the glass 13 below nip 5 
whereafter the glass is conveyed to an oven where the glue is dried and chips 
off the glass. 

[0007] Unfortunately, the system and apparatus of the 729 patent are 
undesirable for one or more of the following reasons. First, the requirement for 
the glue is burdensome and can be messy in certain manufacturing 
environments. Second, the time and structure required for the drying process is 
undesirable. Third, the structure and time required for the sweeping away of 
and collection of glue chips is undesirable. Fourth, the glue chipped pattern 
cannot practically be repeated on a regular basis in an accurate manner. 
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[0008] "Antique glass" is known in the art as glass having random 

striations running generally therethrough in random directions/angles. U.S. 
Patent No. 4,612,030 discloses a method of making antique glass. In 
particular, the '030 Patent uses a "rake" positioned downstream of a furnace in 
order to form the striations in the glass when the glass is still in a somewhat 
soft state. 

[0009] Unfortunately, the method of making antique glass described in 

the '030 Patent relies upon the rake to impose the striations into the glass. This 
is undesirable in that the rake is subject to breaking, and often cannot enable a 
uniform pattern to be formed in the glass in an efficient manner over long 
periods of time. Use of the rake of the '030 Patent is also undesirable in that it 
is difficult to control the depth of the striations formed in the glass thereby. 

[0010] In view of the above, it will be apparent to those skilled in the art 

that there exists a need in the art for addressing and/or solving any one or more 
of the aforesaid problems in the manufacture of a glass sheet having a look 
similar to conventional glue-chipped glass or antique glass. 

SUMMARY OF THE INVENTION 

[0011] An object of this invention is to provide a method and apparatus 

for manufacturing patterned glass sheets. 

[0012] Another object of this invention is to provide a method and 

apparatus for manufacturing glass sheets having at least one pattern thereon in 
a manner so as to simulate either (i) a glue chipped type glass sheet, or (ii) an 
antique glass sheet. 

[0013] Another object of this invention is to provide a method which 

enables a repeatable pattern that simulates a glue chipped type or antique type 
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glass sheet to be repeatedly applied to a surface of a ribbon of glass in a 
consistent manner. 

[0014] Another object of this invention is to satisfy and/or fulfill one or 

more of the aforesaid objects and/or needs. 

[0015] Certain example embodiments of this invention fulfill one or 

more of the above-listed objects and/or needs by providing a method of 
manufacturing patterned glass sheets having a visual appearance simulating an 
appearance of antique glass, the method comprising: providing a furnace or 
melter; providing first and second opposing rollers which define a nip 
therebetween, and providing at least one of the first and second rollers with an 
antique glass pattern comprising a plurality of intersecting ridges of different 
lengths defined in an exterior surface thereof, wherein at least some of the 
ridges intersect one another at angles of from about 5-80 degrees; a ribbon of 
glass exiting the furnace or melter and proceeding toward the nip; the ribbon of 
glass reaching the nip between the first and second rollers at a temperature of 
from about 1,900-2,400° F; forming an antique pattern in at least one surface of 
the glass ribbon in the nip, by causing the antique glass pattern to be transferred 
from the at least one roller to the ribbon of glass; the patterned glass ribbon 
exiting the nip; annealing the patterned glass ribbon after the ribbon has left the 
nip; and cutting the patterned glass ribbon into a plurality of sheets which 
simulate antique glass sheets from a visual perspective. 

[0016] Certain other example embodiments of this invention fulfill one 

or more of the above listed objects and/or needs by providing a patterned glass 
sheet aesthetically resembling a conventional antique glass sheet, the patterned 
glass sheet comprising: a sheet of glass including first and second opposing 
major surfaces; a pattern simulating a conventional antique pattern defined in at 
least one of said first and second major surfaces of said sheet of glass; wherein 
said pattern includes a plurality of intersecting striations (e.g., grooves) of 



different lengths formed by a pattern roller and defined in said surface of said 
sheet, said striations being formed of glass; and wherein certain of said 
striations intersect others of the striations in a manner such that the pattern 
simulates a conventional antique pattern. 

[0017] This invention will now be described with respect to certain 

embodiments thereof, accompanied by certain illustrations. 

IN THE DRAWINGS 

[0018] Figure 1 is a top plan view of a patterned glass sheet according to 
an example embodiment of this invention (simulating glue chipped). 

[0019] Figure 2 is a side cross-sectional view of a prior art apparatus for 

manufacturing glue chipped type glass sheets. 

[0020] Figure 3 is a schematic diagram illustrating an apparatus for 

manufacturing patterned glass sheets which simulate glue chipped glass or 
antique glass in appearance according to an example embodiment of this 
invention. 

[0021] Figure 4 is a side cross-sectional view of the patterning nip of the 

apparatus of Figure 3, with a sheet of glass therebetween. 

[0022] Figure 5 is a flow chart illustrating various steps taken in the 

manufacture of patterned glass sheets according to an example embodiment of 
this invention. 

[0023] Figure 6 is a top plan view of a patterned glass sheet having an 

antique glass look according to an example embodiment of this invention. 

[0024] Figure 7 is a flow chart illustrating various steps taken in the 

manufacture of the antique glass of Fig. 6 according to an example 
embodiment of this invention. 



DETAILED DESCRIPTION FOR CERTAIN EMBODIMENTS 

OF THIS INVENTION 

[0025] Referring now more particularly to the accompanying drawings, 

in which like reference numerals represent like parts throughout the several 
views. 

[0026] Figure 1 illustrates a patterned glass sheet 21 according to an 
embodiment of this invention. At least one surface of the glass sheet 21 
includes a pattern formed therein as illustrated, so that sheet 2 1 from a visual 
appearance standpoint simulates a conventional glue chipped glass sheet. As 
shown in Figure 1 , the pattern formed in the glass surface may include a 
plurality of grooves, canyons and/or plateaus in the surface (s) of the glass 
sheet. The pattern includes a plurality of curved lines 22, many of which 
intersect, of many different shapes and sizes. Some curved lines making up the 
fossil like pattern are short, while others are long. As illustrated, short curved 
lines 22 often intersect long curved lines 22 formed in the glass surface. 
Certain of the longer curved lines (e.g., 23) are at least twice as long as certain 
curved lines of shorter length (e.g., 24), more preferably at least about five (5) 
times as long, and even more preferably at least about ten (10) times as long. 

These lines 22-24 are formed in the surface of the glass sheet by an impressing 
roll or roller 35 that includes a pattern formed in/on its outer glass engaging 
surface as will be discussed in more detail below. The glue chip simulating 
pattern of lines 22-24 renders glass sheet 21 aesthetically pleasing, in a manner 
such that sheet 21 appears similar to a conventional glue chipped glass sheet. 
Thus, patterned glass sheet 21 may be utilized in certain interior decorating 
applications, and other like applications, where an esthetically pleasing 
patterned look is desired. The pattern is repeatable. 

[0027] As can be seen, many of the lines or ridges 22-24 intersect other 

of the lines or ridges. Most intersections are not at 90 degree angles. To the 
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contrary, at least half of the line/ridge intersections are at intersection angles of 
from about 5-80 degrees, more preferably from about 5-60 degrees, and most 
preferably from about 5-50 degrees. These intersection angles enable the patter 
to simulate a conventional glue chipped pattern. 

[0028] While patterned sheet 21 has a look or appearance similar to that 

of a conventional glue chipped glass sheet, sheet 21 does not require the 
application of glue, does not require the oven drying associated with 
conventional glue chipped processes, does not require collection of glue chips, 
and the pattern can be repeated on a regular basis without substantial difficulty. 
Thus, it will be appreciated that the resulting sheet 21 and the process of 
manufacturing the same have many advantages over conventional glue chipped 
glass sheets and their corresponding methods of manufacture. Moreover, it is 
noted that glass sheet 21 may or may not be thermally tempered in different 
embodiments of this invention. 

[0029] Figure 3 is a schematic diagram illustrating an apparatus and/or 

method for manufacturing patterned sheet 21 . The apparatus includes melter 
23 for receiving glass batch materials 25, annealing lehr 27, cross-cutter 29 for 
cutting the glass ribbon, and unloading station 31 where cut glass sheets 
including line 22-24 inclusive patterns thereon are unloaded from the 
apparatus. Moreover, the apparatus and/or system includes first and second 
water cooled rollers 33 and 35 which receive the hot glass ribbon from melter 
output 37. At least one of rollers 33, 35 (preferably only lower roller 35) 
includes a pattern (including peaks/valleys/ridges/plateaus) defined in its outer 
glass engaging surface so that when the hot glass ribbon 39 passes through the 
nip 47 between rollers 33 and 35, this pattern (see Fig. 1) is embossed or 
formed in a surface (preferably the lower surface) of the ribbon. The pattern is 
preferably applied so as to be provided across the entire surface (or a 
substantial portion of the surface area) of one side of the glass sheet. 
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[0030] In certain preferred embodiments, bottom roller 35 includes the 

pattern defined in a surface thereof, while upper roller 33 may have a smooth 
outer surface or optionally a slightly roughened (e.g., via sand blasting) but 
non-patterned outer surface. In alternative embodiments of this invention, each 
of rollers 33 and 35 may have a pattern defined in their respective outer glass 
engaging surfaces so that patterns may be formed on both sides of the resulting 
glass sheets. 

[0031] Still referring to Figure 3, a water cooling system (s) 41 is 

provided for cooling rollers 33, 35 so that the rollers may be maintained at 
relatively low temperatures relative to the hot glass ribbon 39 which flows 
therebetween. In the Figure 3 embodiment, each roller 33, 35 has its own 
recirculating water cooling system 41 where water flows from the roller at 43, 
is cooled at 41, and then flows back into the roller at 45 at a lesser temperature. 
In other embodiments of this invention, a single recirculating water cooling 
system 41 may service both rollers 33, 35. In yet other embodiments, water 
cooling systems 41 may be used that are not of the recirculating type. 

[0032] As discussed above, the pattern shown in Fig. 1 is formed in at 

least one surface of the hot glass ribbon 39 at the nip 47 between rollers 33 and 
35. After exiting nip 47, the cooler (but still hot) patterned glass ribbon with 
pattern therein rolls across a plurality of rollers 49 before entering annealing 
lehr 27. 

[0033] In certain embodiments of this invention, lehr 27 may have a 

plurality of different zones. In a first zone within lehr 27, the temperature of 
the patterned glass ribbon 39 may be stabilized. Then, the patterned glass 
ribbon 39 may be moved/conveyed into an annealing zone of the lehr 27 where 
the glass is annealed. After leaving the annealing zone, the patterned glass 
ribbon may be moved to a cooling zone before exiting lehr 27. Thereafter, the 
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annealed and patterned glass ribbon 39 may be cut into sheets at cross-cutter 29 
and thereafter unloaded from the apparatus at station 3 1 . 

[0034] In certain preferred embodiments of this invention, nip 47 

defined between rollers 33 and 35 is rather close in proximity to the output 37 
of melter 23. An exemplary melter output 37 could be the melter's knife gate, 
or any other suitable output. Nip 47 is positioned in close proximity to melter 
output 37 so that the temperature of the glass ribbon 39 upon reaching nip 47 is 
within the range of from about 1900-2400° F, more preferably from about 
2000-2300° F, and most preferably from about 2100-2200° F. By controlling 
the glass ribbon so that it is at such a temperature upon reaching nip 47, the 
glue chipped simulating pattern may be formed in nip 47 in an efficient manner 
so as to not result in adverse effects upon the final glass product. 

[0035] The water within hollow rollers 33 and 35 is preferably 

maintained at a temperature of from about 70-125° F, more preferably at a 

temperature of from about 80-100° F. Accordingly, the surfaces of rollers 33 
and 35 are maintained at respective temperatures well below that of the glass 
ribbon 39 passing therebetween. This causes the glass ribbon 39 to cool as it 
passes through nip 47 as the glue chipped simulating pattern is formed therein. 

[0036] Preferably, upon leaving nip 47, the temperature of patterned 

glass ribbon 39 is from about 1 100-1600° F, more preferably from about 1240- 
1400° F. It is noted that the refractory temperature within melter 23 is 
preferably from about 2400-2700° F, more preferably about 2640° F. After 
leaving nip 47, the patterned glass ribbon 39 is conveyed to and through lehr 27 
as discussed above, then cut into sheets by cross cutter 29 and finally unloaded 
from the apparatus at station 3 1 . 

[0037] In certain preferred embodiments of this invention, roller 35 is a 

patterned roller while roller 33 is a substantially smooth roller as discussed 
above. Thus, the pattern (see Fig. 1, or alternatively Fig. 6) formed in a lower 
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surface of glass ribbon 39 comes from the exterior surface of roller 35. In 
certain embodiments, roller 35 may be a chrome plated or chromed steel roller 
with the pattern formed in its exterior chrome inclusive surface. Meanwhile, 
non-patterned (i.e., essentially smooth with optional slight roughening via 
sand-blasting or the like) top roller 33 may be a chrome plated roller or 
alternatively a simple stainless steel roller. 

[0038] Figure 4 is a side cross-sectional view of nip 47, including the 

glass contacting exterior surfaces of the opposing rollers 33, 35 with the glass 
ribbon 39 therebetween. As illustrated, prior to reaching the nip between 
rollers 33 and 35, hot glass ribbon 39 has no pattern formed therein and is thus 
substantially flat on each of its opposing surfaces. However, upon passing 
through the nip between the rollers, the pattern defined in the exterior surface 
of pattern roller 35 (which is the inverse of the pattern shown in Fig. 1) is 
imparted into or onto the glass ribbon so that the ribbon 39 has a pattern 
including lines 22-24 defined on its lower surface upon leaving the nip. In the 
Figure 4 embodiment, the exterior surface 51 of top roller 33 is substantially 
smooth (although it may be sand blasted in order to slightly roughened it in 
certain embodiments). Thus, resulting glass sheets 21 preferably are 
approximately smooth on one major surface and have the glue chip simulating 
pattern 22-24 formed in the other major surface. 

[0039] The glue chip simulating pattern is made up of the various peaks 

55 and valleys 57 defined in the exterior surface 53. These peaks/valleys 
define lines or ridges at the interface(s) which cause lines 22-24 of the glue 
chip simulating pattern to be formed in a surface(s) of the glass ribbon 39. In 
certain preferred embodiments of this invention, the average depth "D" of the 
bottom of the valleys relative to the top of adjacent peaks is from about 0.002- 
0.020 inches, more preferably from about 0.004-0.010 inches, and most 
preferably about 0.007 inches. The average depth "D" of valleys to adjacent 
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peaks may vary depending upon the type of pattern desired to be imparted onto 
the glass ribbon 39. The depth "D" (which in turn defines the depth of lines 22- 
24 in the surface of the resulting glass sheet 21 in Fig. 1) of different 
lines/ridges on the surface of roller 35 may be approximately constant across 
the entire surface of the roller in some embodiments of this invention, but may 

vary to different depths across the surface of the roller in other embodiments of 
this invention. Walls or sidewalls 62 between peaks and valleys of the roller 
35 correspond to lines 22-24 that are formed in the resulting glass sheet 21 . 
Sidewalls 62 may be at various angles in different embodiments of this 
invention, such as from about 10 to 90 degrees, more preferably from about 20 
to 70 degrees, relative to a base of an adjacent valley or upper surface of an 
adjacent plateau. The tops and/or bottoms of sidewalls 62 (i.e., where the 
sidewalls meet with a top surface of a plateau or apex/peak; or where the 
sidewalls meet with a bottom of a valley) form respective ridges that result in 
lines 22-24 in the final glass sheet 21 as shown in Fig. 1. Because lines 22-24 
are shown in Fig. 1 as being of different lengths and intersecting one another 
on many occasions, the same is true with regard to the ridges formed in the 
outer surface of roller 35 (i.e., the ridges in the outer surface of roller 35 are of 
different lengths and intersect one another). The resulting pattern formed in the 
lower surface of glass ribbon 39 by the exterior or glass engaging surface 53 of 
pattern roller 35, causes the final glass sheet product 21 shown in Figure 1 to 
visually appear similar to a conventional glue chipped glass sheet. 

[0040] Figure 5 is a flowchart illustrating certain steps taken according 

to an embodiment of this invention. Initially, glass material batch, known in 
the art, is loaded into melter 23 at step 71. The glass batch may be for forming 
soda-lime-silica glass or any other type of suitable glass. In step 73, the glass 
batch is melted within the melter and reaches a temperature of from about 
2400-2700° F. A glass ribbon 39 is then drawn out of melter 23, in step 75. 
Optionally, between steps 73 and 75, the ribbon may be forwarded through a 
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refiner for stabilizing the temperature of the ribbon. The ribbon 39 proceeds 
toward the nip 47 between rollers 33, 35, and reaches the nip at a temperature 
of from about 1900-2400° F, as illustrated at step 77. In step 79, the pattern on 
the exterior surface of roller 35 is transferred to the bottom of glass ribbon 39 
when the glass ribbon is in the nip 47. In step 81, the patterned ribbon 39 exits 
the nip at a temperature of from about 1 100-1600° F. The patterned ribbon 39 
then enters and proceeds through the annealing lehr at step 83. Upon being 
annealed and exiting the lehr, the glass ribbon is cut into a plurality of sheets at 
step 85. Thereafter, in step 87, the patterned glass sheets are unloaded from the 
apparatus at station 31. Thermal tempering at 89 is optional. 

[0041] The resulting patterned glass sheets aesthetically appear similar 

to conventional glue chipped sheets, as illustrated by sheet 21 in Figure 1. 
Sheets 21 may be from about one-sixteenth to one-half inch(es) thick in certain 
embodiments of this invention, preferably from about one-eighth to three- 
eighths inch(es) thick. 

[0042] The apparatus/technique of Figs. 3-5 (described above) may 

instead be used to making patterned glass having an antique glass pattern 
therein in alternative embodiments of this invention. In this regard, Fig. 6 
illustrates a portion of a patterned glass sheet having an antique glass pattern 
formed therein according to an example embodiment of this invention. As 
mentioned above, "antique glass" or glass having an "antique pattern" therein 
means glass having random striations (grooves) running generally therethrough 
in random directions/angles. For purposes of example only, see Fig. 6 which 
illustrates antique glass made according to example embodiments of this 
invention so as to have random striations 65 defined in a surface thereof. Many 
of the striations 65 intersect one another, while all need not do so. Moreover, 
many of the striations are generally straight, while others may be curved in 
certain embodiments as shown in Fig. 6. 
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[0043] In making antique pattern glass according to the Fig. 6-7 

embodiment of this invention, the apparatus/method of Figs. 3-5 is used except 
that the pattern defined in the exterior surface of pattern roller 35 (which is the 
inverse of the pattern shown in Fig. 6) is imparted into or onto the glass ribbon 
so that the ribbon 39 has a pattern including striations 65 defined on its lower 
surface upon leaving the nip. Like other embodiments herein, the antique 
pattern here is repeatable. Moreover, in the Fig. 6-7 embodiment for antique 
glass, the peaks 55 defined in the exterior surface 53 of the roller need not be as 
large/pronounced as in the glue-chipped embodiments. For example, in certain 
example Fig. 6-7 embodiments where antique glass is made, the average depth 
"d" of the bottom of the valleys relative to the top of adjacent peaks 55 is from 
about 0.0001-0.030 inches, more preferably from about 0.0005-0.005 inches, 
and most preferably from about 0.001 to 0.002 inches (e.g., 0.0015 inches). 
The average depth n d" of valleys to adjacent peaks may vary depending upon 
the type of pattern desired to be imparted onto the glass ribbon 39. The depth 
"d" (which in turn defines the depth of striations 65 in the surface of the 
resulting glass sheet in Fig. 6) of different lines/ridges on the surface of roller 
35 may be approximately constant across the entire surface of the roller in 
some embodiments of this invention, but may vary to different depths across 
the surface of the roller in other embodiments of this invention. 

[0044] Once given the above disclosure, various other modifications, 

features, and/or improvements will become apparent to the skilled artisan. 
Such other features, modifications, and/or improvements are thus considered to 
be a part of this invention, the scope of which is to be determined by the 
following claims. 



